A cute coronary syndrome (ACS) and venous thromboembolism (VTE) place a large economic burden on society. The invasive cardiovascular procedures or intensive medical management that is required for patients with ACS and VTE can be costly due to the recurrence of deep vein thrombosis (DVT). Treatment and management of these conditions via practice guidelines can be challenging and controversial. Balancing cost with appropriate therapy is sometimes difficult to achieve.
1
The scope of the problem for managed care organizations is significant as revealed in a retrospective analysis of claims for 13,731 managed care patients with a new onset of ACS. This well-designed study revealed that the average total cost during the first year after diagnosis was $22,529 (mean: 9.75 months of follow-up), with 71% of these costs attributable to hospitalizations. 2 More than one rehospitalization after the index event was required for 3,641 (26.5%) of the 13,731 patients, thereby contributing significantly to the overall cost. 2 In another retrospective study of claims for 16,321 managed care patients hospitalized for ACS, 21% of patients were rehospitalized for ischemic heart disease during a 1-year follow-up period at an average cost of $28,637. 3 Nearly one-half of the patients (46%) underwent a revascularization procedure during the initial hospitalization. In the year after the index hospitalization, 90% of patients received lipid-lowering, antihypertensive, or antiarrhythmic medications, and 50% of patients received antiplatelet or anticoagulant medications.
Similarly, in a database of 3,258 managed care patients with ACS who underwent percutaneous coronary intervention, the rate of rehospitalization for restenosis was 12.5%. 4 The mean cost over a 1-year period for rehospitalized patients was $31,954, and the incremental cost for each patient with repeat revascularization was $24,955.
Clinical Outcomes
Long-term use of dual antiplatelet therapy with aspirin and the thienopyridine clopidogrel is recommended for 12 months in patients with ACS, particularly in patients with drug-eluting coronary stents (see the article by Sobieszczyk in this supplement). 5, 6 The causes and impact of patient nonadherence to prescribed antiplatelet therapy were evaluated in a prospective observational study of 500 patients with ACS and drug-eluting stents who received a prescription for thienopyridine therapy Management of Acute Coronary Syndrome and Venous Thromboembolism: A Managed Care Perspective Randall D. Seifert, PharmD ABSTRACT BACKGROUND: Acute coronary syndrome (ACS) and venous thrombo embolism (VTE) are costly conditions, largely due to the high initial cost of treatment, patient nonadherence to prescribed antiplatelet therapy, avoidable rehospitalization in patients with ACS, and high rate of recurrence and longterm complications in patients with VTE.
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at the time of hospital discharge. 7 Thirty days after discharge, 68 (13.6%) patients had stopped taking the thienopyridine. The all-cause mortality rate within 1 year after discharge was significantly higher in patients who stopped thienopyridine therapy prematurely (7.5%) than in those who continued therapy beyond 30 days (0.7%, P < 0.001). The number of patients needed to treat beyond 30 days with a thienopyridine to prevent 1 death is 15 patients. The rate of rehospitalizaton was also higher in patients who stopped thienopyridine therapy early (23%) than it was in those who continued therapy (14%, P = 0.08). This result was not statistically significant and was likely related to the study methods; however, the absolute risk reduction of 9% (number needed to treat = 11) does shed light on some possible issues related to poor patient adherence and resultant clinical outcomes. These findings appear to underscore the preventable nature of rehospitalization and death and the importance of long-term antiplatelet therapy in patients with ACS and drug-eluting stents.
Compared with patients who continued thienopyridine therapy for at least 30 days, patients who discontinued therapy earlier were significantly older (64 years vs. 60 years, P = 0.03), less likely to have a high school education (73% vs. 89%, P < 0.001) and be married (56% vs. 71%, P = 0.01), and more likely to have preexisting cardiovascular illnesses (49% vs. 30%, P = 0.003) and avoid health care due to cost (24% vs. 13%, P = 0.02). 7 Patients who discontinued therapy prematurely were also less likely to have received discharge instructions (88% vs. 95%, P = 0.05) or a referral for cardiac rehabilitation (50% vs. 64%, P = 0.03) than patients who continued therapy. These findings have important implications regarding the identification of patients with ACS so as to counsel them about the importance of adhering to prescribed antiplatelet therapy on a long-term basis to prevent death and costly hospitalizations.
■■ Venous Thromboembolism Cost Implications
Venous thromboembolism-DVT and pulmonary embolism (PE)-is costly because of the high rate of DVT recurrence (8%-17% within 2 years) and the costs associated with longterm sequelae, particularly post-thrombotic syndrome (see the article by Fanikos in this supplement). 8, 9 In a retrospective pharmacoeconomic analysis, extrapolation of data from patient and administrative records for managed care patients with acute proximal DVT suggests that the annual costs of treatment in 1997 amounted to $1.5 billion in the United States. 10 A more comprehensive, controlled, retrospective observational study was conducted of administrative claims data for 26,958 managed care patients with DVT, PE, or both and patients with possible post-thrombotic syndrome. 11 The mean annualized total health care costs for DVT, PE, or both were $33,200, $31,300, and $38,300, respectively, compared with $2,800 for matched control patients. The mean annualized total health care costs were $47,600 in patients with post-thrombotic syndrome and $35,900 in patients without the syndrome (i.e., the incremental cost of post-thrombotic syndrome was $11,700).
Clinical Outcomes
Several issues related to the optimal use of anticoagulant agents for the treatment of VTE have been raised. Quality improvement efforts by managed care pharmacists should address these issues.
The feasibility, safety, and efficacy of subcutaneous low-molecular-weight heparin (LMWH) therapy in outpatients instead of standard intravenous unfractionated heparin (UFH) in inpatients has been demonstrated in randomized, controlled, and prospective cohort studies of patients with DVT, PE, or both, although fewer data are available on the use of LMWH in the treatment of PE than of DVT. [12] [13] [14] [15] Pregnancy, a history of VTE, a high likelihood of patient noncompliance, and the presence of thrombophilic or serious comorbid conditions were among exclusion criteria in these studies. Nevertheless, most patients with clinically stable VTE are candidates for outpatient LMWH therapy.
Low rates of DVT recurrence (3%-7%) and bleeding (3%-4%) were observed in cost-effectiveness studies of LMWH for the treatment of DVT. 16, 17 The acquisition cost is higher for LMWH than for UFH. Cost savings, primarily from a shortened length of hospital stay, were associated with the use of LMWH instead of UFH in a study of 300 patients with DVT. 16 In another costeffectiveness analysis, the cost of initial care was higher in patients treated with LMWH than in patients treated with UFH, but this higher initial cost was partly offset by lower costs for early complications. 17 In a prospective study of an outpatient DVT treatment protocol at a staff model health maintenance organization, 102 (61%) of 167 patients with VTE were eligible for and received LMWH therapy as outpatients. 18 Their VTE recurrence rate was 1.9% versus 4.1% in a cohort of patients treated previously with UFH as inpatients. None of the outpatients or inpatients experienced major bleeding. The average length of hospital stay was 0.79 days for outpatients compared with 5.3 days for inpatients. Total costs for outpatients ($229,270) were roughly one half as much as for inpatients ($484,288). The overall outpatient care experience was rated very good or excellent by 41 (84%) of 49 outpatients due to avoidance of hospitalization, less disruption in routine, and a quick return to work. The potential for cost savings and patient satisfaction without compromising efficacy or safety associated with the use of LMWH on an outpatient basis for treatment of patients with VTE should be considered in designing managed care benefits. Additional randomized controlled trials are needed to support the potential benefits of LMWH in outpatients for the treatment of clinically stable PE.
■■ Managed Care Plan Benefit Design
Managed care plan benefits should include provisions for the optimal duration of therapy with anticoagulants for the prevention and treatment of VTE. Three months of treatment with a vitamin K antagonist (e.g., warfarin) are recommended by the American College of Chest Physicians for patients with a first episode of VTE due to a transient, reversible cause because a shorter duration of therapy (4-6 weeks) is associated with an increased risk for VTE recurrence. [19] [20] [21] [22] At least 6-12 months of anticoagulant treatment are recommended for an idiopathic first DVT episode, and treatment for an indefinite period is recommended for patients with 2 or more VTE episodes and for patients with a first episode of VTE and cancer or certain inherited causes of thrombophilia (see the article by Fanikos in this supplement). 19 In patients with acute DVT, treatment with LMWH for 3-6 months is at least as effective in preventing recurrent DVT as a vitamin K antagonist with doses adjusted to maintain an international normalized ratio (INR) of 2.0-3.0, and LMWH therapy is associated with a lower risk for minor bleeding. [23] [24] [25] In a randomized, open-label study of 672 patients with cancer and acute DVT, 6 months of treatment with the LMWH dalteparin 200 units per kg subcutaneously once daily for 1 month followed by 150 units per kg subcutaneously once daily for 5 months was compared with dalteparin 200 units per kg subcutaneously once daily for 5-7 days followed by a vitamin K antagonist with the dose adjusted to maintain an INR of 2.5 for 6 months. 25 The probability of DVT recurrence after 6 months was 9% in the dalteparin-only group and 17% in the dalteparin-vitamin K antagonist group, providing a difference that is significant (P = 0.002). The incidence of major bleeding was not significantly different at 6% and 4%, respectively (P = 0.27). The number of patients needed to treat with dalteparin only for 6 months to prevent 1 case of DVT recurrence is 13. Thus, long-term LMWH treatment for acute DVT is safe and effective and is preferred over warfarin for patients with cancer.
■■ Opportunities for Managed Care Pharmacists
Evidence-based guidelines provide a framework for managed care interventions and quality improvement efforts. Recently updated guidelines for the management of ACS are available from the American College of Cardiology and American Heart Association. 5, 6 Managed care pharmacists can familiarize themselves with guidelines for ACS and VTE as well as other recent research findings related to the management of these conditions by using Web-based educational programs available from ASHP Advantage (www.ashpadvantage.com/clot/).
Incorporating new guidelines and ensuring adherence to the guidelines in managed care can be a challenge without making major changes to the chronic care delivery model. Advances in information technology can facilitate the incorporation of and promote adherence to new treatment guidelines. Research involving evaluation of managed care operations is needed to identify strategies to improve clinician knowledge of and adherence to treatment guidelines and patient adherence to prescribed therapy. Patient-centered management approaches, disease management programs that promote medication adherence, and pharmacist-based medication therapy management with reconciliation between the inpatient and outpatient settings are possible strategies to achieve these goals.
One such strategy was outlined in the Asheville Project, which is a patient-centered management model for improving medication adherence in patients with chronic conditions (e.g., diabetes, asthma, hypertension, dyslipidemia) that, in theory, could be applied to patients with ACS or VTE. 26 Improved patient outcomes and substantial reductions in health care utilization, sick days, and costs have been realized using this model. The pharmacist serves as a health coach by directing the patient to health information and monitoring drug therapy.
In addition, Health Effectiveness Data Information Set (HEDIS) criteria are used by most managed care plans to measure health care quality. Only 1 HEDIS criterion-beta-blocker use after acute myocardial infarction-relates directly to patients with ACS, and none pertain to VTE prevention or treatment. 27 Other HEDIS criteria address the management of diabetes mellitus complicated by high cholesterol and high blood pressure, which are CHD risk factors.
Implementing new quality measures with pay-for-performance financial incentives is another approach that managed care pharmacists can use to improve the quality of care for patients with ACS or VTE. A reduction in health care costs could be realized. Modifying the managed care plan benefit structure to reduce premiums or copayments for medications is a possible approach to promote program participation and adherence to prescribed therapy by patients.
This review found several good-quality studies that are relevant to managed care pharmacy practice; however, there is a need to initiate studies that document best practice interventions, whether they are clinical or related to benefit design. The need to identify and implement strategies to improve clinician adherence to treatment guidelines and patient adherence to prescribed therapy presents managed care pharmacists with both a challenge and an opportunity. Improvements in the quality of care and clinical outcomes in patients with ACS or VTE can be achieved through managed care pharmacist efforts.
■■ Conclusions
Some of the preventable morbidity, mortality, and costs associated with ACS and VTE can be avoided by improving the use of anticoagulant and antiplatelet therapy in patients with these conditions. Efforts by managed care pharmacists can contribute to these goals.
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